carcinoma. Informed consent was obtained from all the participants. None of the patients had undergone previous RT or surgical treatment. According to laryngeal cancer classification, the carcinomas were classified as T1a in 33 (76.7%), T1b in 7 (16.3%), and T2 in 3 (7%) patients. None of the patients had neck metastases.
Pre-operative diagnostic assessment included flexible and rigid endoscopy at 30° and, occasionally, computed tomography (CT) in selected patients to exclude the presence of cartilage invasion of the anterior commissure, invasion of the paraglottic space of the lesion, and invasion completely to the floor of the ventricle.
The micro-endoscopic diode laser procedures were performed under general anesthesia using surgical microscopy with a 400 mm focus and direct laryngoscopy according to the Kleinsasser technique using the contact diode laser (30 W, 980 nm) ("Biolitec Ceralas," CeramOptec, Bonn, Germany). The mode of operation was a continuous wave, with variable power (~10 W), delivered to a flexible optical fiber (≥300 µm) ( Figure 1 ). The patients were ventilated using a reinforced endotracheal tube suitable for laser surgery. Surgical margins were sent frozen, intraoperatively, for pathology. An extended resection was performed later when a positive result was reported by pathologist. All patients were then examined using rigid endoscopy at 30° and/or a flexible fiber optic laryngoscope. Repeated microlaryngoscopy and excisional biopsies were performed when relapses were suspected in re-examinations.
Statistical analysis
Statistical analysis was conducted using the SPSS 22.0 (IBM Corp. Armony, NY, US) for Windows software package. The descriptive analysis included the use of mean, standard deviation, frequency, and ratio. The distribution of the data was tested using the χ 2 test. Overall and disease-free survival rates were determined using the Kaplan-Meier method. A p value of less than 0.05 was considered statistically significant.
Results
The population comprised 42 males (97.6%) and 1 female (2.4%), ranging in age from 41 to 83 years (mean, 61.4). The follow-up period ranged from 5 to 83 months, with a mean follow-up period of 31 months. The cordectomy types of the 43 laser cordectomies performed were type II (subligamental) in 8 patients, type III (transmuscular) in 10 patients, type IV (total) in 7 patients, type Va (extended to the anterior commissure and contralateral cord) in 7 patients, type Vb (extended to the arytenoid) in 2 patients, type Vc (extended to the supraglottic area) in 7 patients, and type Vd (extended to the subglottis) in 2 patients (Table 1) . None of the patients required tracheotomy in their surgeries. Five (11.6%) patients experienced local recurrence within periods varying from 13 to 81 months (mean=28). Three (7%), 1 (2.3%), and 1 (2.3%) recurrences referred to the T1a, T1b, and T2 TNM stages, respectively. One case was a tumor involving both the anterior commissure and vocal cord, 2 cases were carcinomas involving the anterior commissure, and 2 cases were carcinomas involving the arytenoid (Table 2) . Of the 5 patients with local recurrences, 2 patients underwent total laryngectomy and 2 were managed with larynx-sparing treatment: a supracricoid laryngectomy in one patient and RT in the other. One patient refused treatment and left the follow-up. Two patients died: one from heart disease and the other from colorectal malignancy, with no deaths related to laryngeal malignancy.
Postoperatively, synechia and granuloma occurred on the anterior commissure in 6 patients (18.9%). These synechia and granulomas occurred in patients with T1b (5 patients), T1a (1 patient), and T2 (1 patient) lesions. A total of 17 patients suffered from fetid halitosis (Table 3 ).
In total, 4 patients (9.3%) developed mild or moderate dysplasia on the opposite vocal cord after a mean of 15 months. None of the patients developed a metastatic disease.
The overall 2-year survival rate was 94.6%, and the 2-year diseasefree survival rate was 90.5% ( Figure 2, 3) . The 2-year ultimate local control with laser alone was 87.5%. Of the 5 patients with local recurrences, 2 (40%) were managed with further organ-sparing treatment. After salvage therapy, laryngeal preservation was achieved in 92.6% of the surviving patients.
Discussion
The CO 2 laser has been the primary form of laser used since the beginning of the laser surgery. Nevertheless, it has some limitations such as high cost, increased bleeding that occurs during surgery, and difficulty in treating profound and curved areas (12, 13) . Other lasers frequently used in otorhinolaryngological surgeries are the diode and Nd: Yag lasers. The diode laser spreads wavelengths that are absorbed primarily by hemoglobin and melanin. The penetration depth depends on the concentration of these chromophores and can reach depths of 300-1000 µm, which makes it optimal for photocoagulation (10, 13, 14) . Compared with other lasers, the diode laser appears to be more sensitive, more cost effective, and less invasive and has a high coagulation capability.
The early symptoms, easy diagnosis, and rare cervical lymph node involvement make the treatment of early-stage glottic cancer successful in most patients, and several treatments are currently available for these cancers (15) . Of these, open partial surgery has several disadvantages, including postoperative complications such as pain, edema, subcutaneous emphysema, wound infection, and tracheotomy that necessitate a long length of stay in hospital and cause the deterioration of sound quality. Similarly, the long duration of the treatment and side effects such as mucosal damage and xerostomia are inhibitive for RT (10) . For these reasons, an optimal treatment has still not been identified.
The ideal treatment modality for this cancer would be the one that offers high cure rates and good voice quality, does not require hospitalization, has no side effects, and does not necessitate a tracheotomy. Therefore, laser surgery is considered the first therapeutic choice, especially for the treatment of Tis and T1 glottic cancers. Regardless, the RT option must always be suggested to the patient. In our series, the RT option was offered to all the patients, and they preferred laser surgery.
Conditions for the use of microsurgery laser techniques include good exposure of the glottic region and anterior commissure-without deep involvement of the anterior commissure, ventricle, and the supraglottic or subglottic region or impairment of vocal cord mobility-and posterior extension of the lesion as far as the vocal process (10).
The oncological and functional outcomes, laryngeal preservation rate, low morbidity, and good postoperative voice quality after laser endoscopic microsurgery are regarded as ideal by many authors. CO 2 and diode laser treatment for early-stage glottic carcinoma has provided similar success in terms of local oncological control, which varies from 87% to 96% (10, 15-18 ). This rate in our İstanbul Med J 2017; 18: 32-6 series was 87.5% after 2 years. Motta et al. (17) described an overall survival rate of 85% and an adjusted survival rate of 97% in 432 T1a patients treated using transoral CO 2 microsurgery. In our study, the overall 2-year survival rate was 94.6% and the 2-year disease-free survival rate was 90.5%. The laryngeal preservation, when comparing the CO 2 laser with the diode laser, had rates of 98% and 97.4%, respectively (18, 19) . In our series, the laryngeal preservation rate was 92.6%, and the results are close to those reported in previous studies.
In previous reports, the majority of the authors agree on a significant reduction in the duration of hospitalization after laser endoscopic surgery (2, 20, 21) . In our study, similar results were obtained, regardless of the extent of the resection.
The application of tracheotomy is unusual after laser microsurgery for treatment of laryngeal cancer (16, 22, 23) . Moreau and Pierre reported that laser treatment was a successful treatment for earlystage laryngeal carcinoma in 160 patients, and tracheotomy was not required for any patient in the postoperative period (22) . Similarly, none of the patients required intraoperative or postoperative tracheostomy in our series.
The major complications that occurred with the use of the diode laser were related to the more extensive procedures and those with anterior commissure involvement (24) . No major intraoperative or postoperative complications occurred in our series. An endotracheal tube fire is the most frightening complication and can be disastrous or even deadly (25) . This was avoided by ventilating the patients using a reinforced endotracheal tube suitable for laser surgery in addition to wrapping with cold gauze.
Foul smelling halitosis has been reported in the literature as a rare side effect of relatively more extended laser surgery (23) . However, in our results, we found that halitosis is the most frequent complication (approximately 40%) in the postoperative period, especially in the first days, and can be reduced by symptomatic treatment in a short time, based on our experience.
The anterior commissure region is the most troublesome area for laser surgery because it is not well exposed. Therefore, reaching the border of the tumor is difficult, and it cannot be completely removed with the tumor. A wide resection of the anterior commissure may lead to synechia and granuloma formation on the region during the postoperative period. These adverse effects were seen more frequently in T1b stage lesion than in T1a and T2 stage lesions in the present study. The rate of granuloma formation and synechia in our study agreed with that reported in other studies in the recent literature (18.9%) (10, 23) .
This study has several limitations. One is the limited number of cases. Another is that the follow-up period was approximately 2.5 years. A 5-year follow-up will lead to more reliable oncological results.
Conclusion
The present series confirmed diode laser microsurgery as a reliable and inexpensive procedure, which led to a short hospitalization time and very low surgical morbidity. Preliminary oncological outcomes suggested that it should be considered as an optional alternative modality for the treatment of early-stage glottic cancers. However, further investigations are needed to evaluate the long-term oncological results of the diode laser treatment of earlystage glottic cancer.
Ethics Committee Approval: Ethics committee approval was received for this study from local ethic committee.
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